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Several  types of models with a light scalar field have been developed to explain the late 
acceleration of the Universe expansion. Some of them predict new particle physics processes 
beyond the Standard Model. The aim of this thesis is to derive constraints from observational 
cosmology and experimental particle physics on such models.
In particle physics, the model will be an effective light scalar field model leading to an excess 
of data in the photon or one or two-lepton final states which are clear experimental signatures 
in hadron collisions. The data come from the CMS experiment at the LHC. During two years, 
the student will take part in the data analysis in the two-lepton final state in order to derive 
constraints  on  the  light  scalar  field.  He/she  will  benefit  from  the  large  amount  of  data 
collected by a well-understood detector and from the active environment offered by the CMS 
analysis teams. The student will go to the experimental site to contribute to data taking and 
collaboration meetings where he/she will present his/her work.
In cosmology, a galileon-type model describing the Universe expansion acceleration without 
instabilities will be studied. The data are from the SuperNova Legacy Survey at CFHT, which 
is  the leading experiment  in  cosmology with distant  type Ia supernovae.  The recent  high 
quality  results  published  by  SNLS  will  be  used,  together  with  two  other  cosmological 
measurements to constrain the theoretical model under study. This part of the thesis will last 
one year. The student will set up the necessary tools for the data statistical interpretation in 
the framework of the chosen model. 
Applicants to this thesis must have a strong motivation for experimental particle physics and 
cosmology, as well as a clear interest in phenomenology in both fields. 




